BRIEF COMMUNICATION

USE OF GROWTH RINGS TO DETERMINE AGE IN THE FRESHWATER TORTOISE,
CHELODINA LONGICOLLIS; A CAUTIONARY NOTE

Caunts of faminar growih rings visible on the shells of
freshwatés North American tostudines have been used o
detetntine the ages of individual animals. Periods of
brumation coincide with the formation of deep gromes
in the epldermis of the shell), which are initially hidden
it1 the interlaminal searns. They become visible gHer spring
growth commences forming a ridge delineuting the cuter
edae of the groove® and the spreading of the interlaminal
seams brings the grooves to the surface. For rorth
temperate spzcies®, a “year"an be added to the kiown
age of indwiduals when the groove becomes visible®s The
¢rooves are genetally known as growth rings™7,

Coaingident with the recommencentent of growth ix the
farmation ot 3 new, decper layer of vpidermis®. The
margin of the plate of scute epidermis taid down Jiy the
previous season’s growth is delineated by the grawth ring
formed at the conuhiencement of the next season of
srawth®, ‘Old lavers of epidermis may be refained in
tesrestrial testudines®, hut in aquatie spovies they sre
usuaﬂg shed, cither as single ® or, evennally, muftiple
layers”. Repeated seute ecdysis couses growth rings to
weaken then disappear’.

Temporary cessation of growih during the growing
season may result in the formation in many species of
shallow grooves, termed minot zrowth rings®?, Hawever,
minor growth 1ings dare not associated with the formation
of a ttew layer of epidermis®®,

Measurement of the paps between major growth rings,
topether with counts of their number, have been tsed to
determine growth tates in any partieular past year'0,

Determination of age based on couls of growth rings
requyes that the tiumber of growth tings produced by a
sample of the population aver a long period.of time be
known, and the only satisfactory means of determining
1he periodicity o! growth ring production is 1o conduct
caplitre-tecapilure cxercises’ over several yearv. Usually, if
is assumed 1hat only ane major growth ring is formed
annually'. and for noril temperatz species this

assumptian Is normally valid®. However, the assumplivon
that only one growth rlng is lormed znnually by 4
particular population vf 4 species is not-always verified,

The technique of aging has been applied to an
‘Ausiratian speeies (Pseudemiydura wintbrina)y by
Burlndge". The techrigue of determining growth Tares
has been applied to Chelodina longicollis by Parmenter??
and, with reservations, to € fongicallis and twa other
Australian species (Emydura macquarii and Cheloding
expansay oy Chessman™.

Although verificalion of the annual deposition bf
growth rings was undertaken by Rurbidge for ihe
populations of Pseudemydure umbring'®, there is no
clear indication that the periodicity ol deposition of
growth rings has been determined for populations of C
longicollis. Parmenter developed an argumént inferring
that annual deposition of growth rings occurred in C.
{ongicotlis, because the species ceases to grow during
annual brumation; but there Is 11q ¢vidence that he verified
the conclusion'?, Chesstan initially assumed that groweh
rings were deposited annually, but on compatison with
growth rates, ag deterniinied on recapture, he concluded
thai the deposition of growth tings may be affected by
growth rate, and thal major IJgrc.wlh Tings may have been
confused with minor rings".

Parmenter extrapalated from conclusions relevant 1o
Narth American spcies 10 C longicoliis; but Norh
Amni¢rican winters are longer and more severe than winters
in the range of €3 fongicollis. Daily mean temperatures
in the smid wes{ of the United States differ by aboug 23¢C
between mid Summer and mid Winter'® [Tabie 13, but the
difference iy only 14°C at Armidale, ncst where Parmenter
undertaok his field study, The activity perind for
Kinasternon flavescens i Oklahoma [$ 140 days?, but
Paimenter reports an activity period of 250-280 days for
C longicollis", Without marked annual temperarure
cyvles the growth of 1unrle scales & ofteén even and fiee
of interruptions'?. On the voaseat plain of the Gulf of

TABLE 1. Daily Mear Tempetatites al Meteorological Stations Near Testudine Studp Sifes

a . DAILY MEAN <C TEMPERATURE"C

STATION SPHCIES MID-SUMMER MIDWINTER
Tulsa, Ok, US.A. Kinosternon flayewcens™ 27.9 29
Lansing. Mi, US.A. Chrysemys piero 2211 -13
Omaha, Ne, LLSA, Chelydra serpenting® 253 5.4
St ouis, Mi, US. A, Pseudlemys svripte’ 26.4 a.1
Kansas City; Ks, US.A, Terrdpene ornata® 272 -0.7
Phoenix, Az, US.A. Xinosternon sonoriensé’d 32.9 10.4
New Orleans, La, U,S.A Seerecuthaerus c'uripmus’ 28.4 132
Colon, Panama Pseudemys seripia” 26.6 24,8
Armmidale, N.SW., Ausl. Cheloding longicolls® 2.4 4.6
Melbaurne, Vi, Aust. Cheladina longicollts' 19.9 9.6
Mildura, Vic., Aust. Chelodinu longicallis' 24.1 10.1
Adelaide, S.A., Aust, Cheloding longicollis™ 22.6 1.2

Saurce of climanic data — “World Sunvey of Climatology™, ed, H.E. Lardsbery, Elscvier, Amsicidam, (19715,
Referenies are 1o studics undertakene in vicinity of stations.
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Mexico, the winters arc more muderate, with daily mean
{emperaare differences of about 13-C'®, Op the plain the
erowth rings werc not.as clear in Srerantheris odoratus
as they were in emyddid furtles, and the need for caution
in their unverified use for sge delerminution was
enphasised!”.

Further south the climate is event more squable {Table
1}. Colon, Panama, is close to the study sites of Moll &
Legler®, yer they noted the formation of up to four major
growth rings in a single year in a population of Pseudemys
seeipia, Their conclusion was that grawth rings arc not
recessarily related (o temperalure variation, and altributed
the formation of growth rings in this population o
vessation of teeding during periods of fleading?,

Cagle stated thal any interruption in the supply of 1ood
ot in the ability of the individual to utilise fapd inay result
in the tormation ot 8 major growh ring”, and Chessman
repurts minimal stomach contenls in ol populalion of
¢ fongteollis in hoth mid-Summer and Winter'®,
pethaps because Dupliniv varinuta was the major 1ood
itent in that population; and I cerinzfa can exhibil u
Jiphasie annual population cycle?®, Hence the potenrial
exists for multipte annual production of growth tings by
naputations of C. longicnllis,

FHere 1 vecord the number of growth tings Tormed in
=0 individual € longicollis vver- 4 known period, The
animal was caught twice during a study pn a population
«f this species which [nhablts & gunber of ponds on the
campus of Roseworthy Agriculiural College, 45 kim N of
Adelaide,

The animal was firs{ capiuted on 29, Jan.Ri 1t was
numbered using a pattern of drill holes in its marginal
seutes, A lechniquewhich often leads to retention of old
epidermal fayers after svute cedysis. The deill holes may
heal with a hollow bridge of epidermal Lisste connecting

'Gibbuns, 3. W, (1968) Capeta 1968, 260-268.

Mahmond, I, Y. (1969) Sunthwest, Not. 1431-66.

Sctwaniz, K, R., Schwartz, C. W, & Kiester, A, B, (1984)
Missouri Dept Consery, Terrestrial Series, 12, 1-29,

“Sexton, O. . (1959) Ecology 40, 716-718,

Graham, T, E, (1979) Life histoty wluques, i
Harless, M. & Mortock, H. (Bds) “lurtles: perspeclives
and research® (Wiley, New York). ) )

f¢hristiansen, J. L. & Burken, K. K. i1979)
Herpetolugicun 38, 201-266,

TCagle, F. R. (1946) Amer Mial Nat. 36, 685-729
fepier, 1. M. N960) Univ. Kans. Mus. Nat. Hlest. Publ.
ki, 527664,

Moll, E. O, & Legler, 3, M, (1971} Bull. i0s Angeles Co,
Mus, Nat, Hist, Sci. 1, 1-102,

“Hulse, A, (& (1976) L Herpelol, 10, 331-348.
Braneh., W, R (1984), Amphibia-Replitia 5,-43-53.
Riuebintee, A, A, (1967). *The hiology of suutll-western

Fig: 1 Anteiror view of nuchal and First right tuareinal
seutes. A, growll riug on bare svuled B, prowth rivg on
relained epidermal layer; C, dril} hole.

the shed epidermal layers of the upper and lawer surtaces
O 1he seutes, ke wrivel through (e hole The Subsequent
capture was on 25.Nov.R3.

Six old epidermal layers were retained on both of the
drilled scutes, but noné on the ol Seutes, There was
one visible growth ting on each of the retained epidetimal
layers, which corresponded precisely with the margin of
the next most superdicial retained epidermal tayer (Fig.
1).. Four prowth rings which occurred towards ihe
periphery pf the hare scuies, correspoaded in position 1o
the touwr largest growth rings unprinfed on the deeper
retalned epidermal layers on the drilled scutes. It was
concluded that these growth rings were of the magor Lype.
Six had beeny produced in three vears and 1en months.

I cotitend that it is not valid ta assume that one growih
ring is produced in each year by € longicoliis: veritication
of the perlodicity of produciion of growih rings is required
for anv population undar study.
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